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Recently it has been shown that epidermodysplasia 
verruciformis is induced by human papilloma/virus dif-
ferent from the papilloma/virus of warts, and that 2 
distinct viruses-designated HPV-3 and HPV-4-are re-
sponsible for it. 
Ten cases of epidermodysplasia verruciformis were 
found to have been caused by HPV -3. Clinically and 
histologically, as well as in the often depressed cell-
mediated immunity they closely resembled long-stand-
ing verrucae planae, also caused by HPV -3. Contrari-
wise, in epidermodysplasia verruciformis caused by 
HPV -4 there are characteristic red, red-brown, and de-
pigmented, pityriasis versicolor-like plaques, and malig-
nant transformation seems almost inevitable. 
Cases due to HPV-3 may be abortive or even regres-
sive, or stationary, and hard to distinguish from flat 
warts. No malignant conversion was seen in patients 
infected only with HPV -3, whereas it occurred in 2 pa-
tients infected with both viruses: HPV-3 and HPV-4. 
Pigmented plaques are the most important adverse prog-
nostic s ign in EV induced by HPV-3. 
Epidermodysplasia verruciformis (EV) , described as a new 
nosologica l enti ty [1], proved to be a generalized viral infection 
du e to wa rt virus [2-4). Vira l particles are much more abundant 
than in warts and more easily detectable by electron micros-
copy. 
H eteroinoculation experiments have been successful in a few 
persons with a low nonspecific cell-mediated immunity [5-6], 
which provides further ev idence implicating viruses . 
Marked predisposition for wart infection seems to be a sig-
nificant fa ctor, since the spouses of pa tients do not become 
infec ted [7). The disease is often familial, probably a genoder-
ma tosis, a lthough the mode of inheritance is not entirely clear 
(presumably autosomal recessive) [8). The proport ion of malig-
na nt t ransformation is about 30%, a lthough Rueda and Rodri-
guez [9] found malignancies in a ll of their 6 cas!,!s followed for 
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ma ny years. They a lso stress the his tologic diffe rences between 
warts and EV lesions, whereas other authors think cutaneous 
pathology to be of little account in differentia l diagnosis. 
Originally a ll warts were assumed to be du e to the same virus 
[10,11]. But now there is more and more evidence showing 
huma n papilloma virus [HPV] to constitute a heterogeneous 
group, with at least the la ryngeal, genital, plantar, and common 
warts being due each to a different type of HPV [12-16]. The 
virus inducing EV has been found a lso to differ from that of 
warts [1 7,18], and we have been able to show that EV can be 
induced by 2 different types, viz. , HPV -3 and HPV -4 [18]. 
They have been shown as fully distinct by the molecular 
hybridization technique and restriction enzyme analysis,· and 
EV a lso seems to va ry in clinical picture and course depending 
on the type of the causative HPV [18]. With HPV-3 the 
cutaneous lesions resemble flat warts and the same virus type 
has been found also in long-standing fl a t wa rts, whereas infec-
tion with HPV -4 is characterized by a very flat, reddish wart-
like eruption, red plaques, a nd depigmented, pityriasis versico-
lor-like lesions . HPV -4 seems a lso to have a much greater 
oncogen ic potential. 
The purpose of the present study was to determine differ-
ences, if any, between EV and a disseminated flat warts induced 
by HPV -3, i.e., whether differentiation is possible on t he basis 
of clinical, histological, and immunological criteria. We also 
hoped to determine whether it is possible to predict t he course 
of the disease and potential oncogenesis on the basis of the 
findings. 
MATERIALS AND METHODS 
Material 
Studies were carried out in 10 cases of EY found to be induced by 
HPV-3 (Table l) and, for control, in 10 cases of verrucae planae (VP) 
and/ or vu lgaris (YY) of' long duration (2-1 2 yr). The patients with 
verrucae pinnae or planae and vulgaris were in a somewhat lower age 
group, averaging 17.5 yr vs. 26.1 yr of EV patients. 
Immunofluorescence (IF) identification of the HPY type was per-
formed also in additional 14 VP cases, i.e. , in a tota l of 24 patients with 
such warts. 
M ethods 
Pu.rification of virions. HPYs were purified from the samples or 
pooled scrapings of each of 3 EV patients infected with HPV-3 and of 
2 EV patients infected with HPV -4, as described previously [16,18]. 
Virus DNA preparation and hybridization experim.ents. These were 
performed as described earlier [1 6, 18]. 
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TABLE l. EV cases induced by HPV 3-clinical data 
Lesions Malignant conver-Patient Age Age a t onset, yr sion'- Remarks Extent" Activityll 
H_D. S' 45 11 +++ Mother of D.E., D.O., and D.W. 
2 E.D. S' 21 7 ++ + 
3 D.D. S' 20 7 +++ +++ + (15) " Infection with both viruses: 
HPV-3 and HPV-4 
4 W.D. a 7 5.5 + Wa rts disappeared after biopsies 
5 J.D. a 42 Early childhood ++++ +++ ++ (37)" Nonfamilial case. Infection wi th 
both viruses: HPV-3 a nd 
HPV -4 
6 A.P. S' 24 10 + Father has abortive EV lesions 
since childhood 
7 E.!. S' 17 4 + Da ughter of L.1. 
8 L.!. a . 40 Early childhood + 
9 M.G. a 21 7 + / ++ + Nonfamilial case 
10 J.G. a 24 7 + / ++ + Nonfa milial case 
"+, Ha nds and face. + / ++, Hands, face, and a few at other location. ++ , Hands, face, legs, and or forearms. +++, Widespread. ++++, 
Generalized. 
" -, No new lesions for severa l years. + to +++, From a few new lesions to extensive progressive spreading. 
" + , Prema lignant lesions of Bowen's type. + to ++, Bowen carcinomas. 
d In parenthesis, age at firs t signs of malignant conversion. 
TABLE II. Characteristics of conjugates 
Rabbit anti guinea pig IgG 
Guinea pig anti-HPV 1" 
C haracteristics of guinea pig im-
mune sera against full viral par-
t icles 
HPV-2/206!" 
HPV-4/251/ 
HPV-4 / 264/ 
HPV-3+ HPV-4 / 282/" 
HPV-3/280/ " 
HPV-3/281/" 
" Virus inducing plantar warts. 
" Virus inducing common warts. 
Cone. 
mg P/ ml 
12 
5 
F/ P Optim"l 
molar dilution 
],1 1/ 10 
5 1/ 10 
Optimal dilu t ion 
(on homologous 
sections) 
1/ 160-1/ 320 
1/ 320-1 / 640 
1/ 160 
1/ 80 
1/ 160-1/ 320 
1/ 80 
,. Prepared from virions uf patient D.O. (case 3). 
d Prepared from virions of patient J.D. (case 5). 
,- Prepared from virions of patient E.D. (case 2). 
Preparation of im.mune sera. Guinea pigs were immunized with 4 
weekly intramuscular inocula tions of full or empty vira l particles in 
co mplete Freund's adjuvant, each amounting to about 10-20 Ilg of viral 
proteins. The animals were bled 2 weeks after the last inj ection. 
Immunofluorescence studies. Direct and indirect IF studies were 
performed according to Beutner et al (1973). 
Frozen specimens (embedded in OCT compound embedding me-
dium) were cut in a cryostat (SLEE, London) at -20°C and 4 11 serial 
sections of each were put on gelatine-coated slides. These were air-
dried for 20 min, rinsed in phosphate-buffered saline (pH 7.2) for 20 
min and then either treated with fluorescein-labeled guinea pig im-
mune-serum (direct IF method) or treated with various guinea pig 
immune sera di.rected against full viral particles isolated from lesions of 
t he patients and incubated with fluorescein-labeled rabbit antiserum to 
guinea pig IgG (indirect IF method V) (Table II)) . The sections were 
mounted in buffered glycerol and examined in a fluorescence micro-
scope (American Optical Company) with HBO 200 as a light source, 
Schott BG-12 exciter filter, and Wrathen W-12 barrier filter. 
Each experiment was checked for specificity by including sections 
in c ubated with pre-immune guinea pig serum and fluorescein-labeled 
rabbit antiserum in this order as well as sections incubated with the 
latter conjugate only. 
Histological examination. Routine Hand E staining was performed 
in all cases of EV and of long-standing verrucae planae. In EV the 
biopsies were taken from various cutaneous lesions of the verruca plana 
ty pe, from pigmented plaques in patient J.D. and from red plaques in 
patient D.O. (infected with both viruses HPV-3 and HPV-4). 
Immunodiffusion for specific HPV antibodies in patient sera. Im-
mu nodiffusion in agarose was carried out as described earlier (16) ; the 
a ntigens were purified viral particles of HPV-I (plantar warts), HPV-2 
(common hand warts), and HPV -3, obt.ained from lesions of patients 
D.E. a nd D.O. 
Study of nonspecific cell-mediated immlll1.ity. E. rosettes: Peripheral 
blood lymphocyt.es (PBL) were isolated on Ficoll-Isopaque gradient 
and washed 3 times with Hanks medium at 400 g for 5 min. Equal 
volumes (0.2 ml) of lymphocyte suspension (4 x 10"/ ml), 0.52 washed 
sheep erythrocytes (SHBC), and heat- inactivated SRBC-absorbed fet.a l 
calf erum were mixed. The lymphocyte:erythrocyt.e ratio was 1:10. 
The mix ture was incubated 45 min at 37°C, centrifuged 5 min at 200 g, 
and kept overn ight at. 4°C. Each test was run in duplicate. 
Lymphocyte transformation. PBL separated on a Ficoll -Isopaque 
gradient were washed twice with cold phosphate-buffered saline a nd 
di luted with minimal essential medium (containing 5% of fetal calf 
serum, 2 mM/ ml glu tamine, 100 uni ts/ ml penicillin, and 100 Ilg/ ml 
streptomycin) to a density of I x 10" cells/ ml. Two separate cultures 
were set up in duplicate in 2 ml vol umes: 
(1) without t he mitogen and (2) with phytohemagglutinin, (PHA), 
20llg/ ml. 
The percentage of blast cells after incubation at 37°C was det.ermined 
in 4-day cultures. 
Sensitiza.tion. to dinitrochlorobenzene (DNCB). Patients were sen-
sitized with 2000 Ilg of DN CB on an area of about. 3 cm" of skin by the 
method of Eibler a nd Morton [19] and challenged after 14 days with 
decreasing doses of DNCB: 100, 50, 25 and 12.5 Ilg. The test. sit.e was 
inspected after 48 hI' and the resul t was considered posit ive when at 
least one-half of the test areas was erythematous and inflammed. 
RESULTS 
Hybridization E xperiments 
The experiments (Table III) showed that little, if any, an-
nealing was observed between t h e DNAs of EV 01' flat wart 
HPV a nd HPV-l or HPV-2 cRNAs, 01' between the DNAs of 
HPV-l 0 1' HPV-2 and HPV-3 and HPV-4 cRNAs. 
J .D. HPV cRNA a nnealed to comparable extents with DNAs 
from EV cases J .D., H.D., D.D. (selectively extracted from 
lesions on the h ands), W.D. and M .G., as well as with DNAs 
from patients with flat warts G.M., KM. , KZ. and W.M. The 
HPV cRNA from J.D. annealed to a lesser extent with the HPV 
DNAs from e ither EV cases A.P. , K!. and J.G., or patients with 
flat warts, J.W. , R.P., and S.A. The HPV cRNA from J.K 
annealed only with J .K HPV DNA, and to a lesser extent with 
D .D . HPV DNA, extracted selectively from lesions on the 
trunk. 
These results demonstrate that HPV DNAs isolated from 
EV lesio ns of the verruca plana type or from flat warts are alike 
and distinct from t hose of HPV-l , HPV-2 imd HPV-4 (J.K) . 
Patient D.D. was shown to be infected with 2 types of viruses: 
HPV -3 in the verruca plana- type of lesions on limbs, and HPV-
4 (J .K 01' a r e lated HPV ty pe ) in the red plaques on the trunk. 
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TABLE III. Identification of HPV present ill EV lesions alld flat 
wart.~ by cRNA-DNA hybridization" 
Radioactivity bound on tilte rs (%) after hybrirl -
iza tion with ('H ) RNAs complementary Lo dif-
Sou rce of DNA on ti lLe ,'s ferent DNAs. Source of cRNA 
HPV-I HPV-2 HPV-3 (.)0 HPV-4 (JK HPVI HPV) 
HPV- I 56. 1 0.6 0.4 -0.6 
HPV-2 0.5 60.8 0.8 0.1 
HPV-3 (J .D HPV) -0.5 0.3 41.5 0.6 
HPV-4 (J.K. HPV) 0.1 0.1 -0. 1 54.1 
EV HPVs
" 
H.D. 0. 1 3.2 66.6 0.8 
E.D. 0.2 0. 1 45.6 0.4 
D.D. (hands) (verruca 0. 1 -0. 1 59.2 0.7 
plana type) 
D.D. (trunk) (red 0.1 -0.2 2.2 28.7 
plaques induced by 
HPV-4) 
W.D. 0.2 3.0 7 1.5 0.3 
A.P. 0.1 -0. 1 15.9 0.1 
E.!. -0.1 0.4 12.8 - 0.1 
M.G. 0.1 0.8 45.3 -0.1 
J .G. 0.1 0.1 9.6 -0.2 
Fla t wart HPV " 
J.W. 0.1 0.3 18.2 0.2 
G.M. 0.2 0. 1 65.9 0. 1 
K.M. 0.1 0.4 68.7 0.6 
K.Z. 0.2 0.3 52.8 0.9 
W.M. 0.1 0.2 49.4 1.0 
R.P. 0.3 1.0 23.1 -0.1 
S.A. 2.9 1.0 20.7 0.9 
Human thymus 0.1 0.1 -0.2 1.5 
Human liver -0. 1 -0. 1 0.4 0.4 
" F il ter hybr id ization in paraffin was performed at 37°C for 17 hI' 0.30 
M NaC1/0.030 M sodium citrate/50% formamide with about 50 ng of 
DNA and 3000 cpm pel' filter of tr itiated complementary RNA (cJ'tNA) 
(specific activity, 3-4 X 107 cpm/J.lg) vira l DNAs were extracted either 
from virions obtained from pooled plantar (HPV-l) , hand common 
warts of a single patient (HPV-2) and lesions of EV patients and 
patients with flat warts. Trit iated cHNAs were obtained by ill vitro 
t ranscription with E. coli HNA polymerase of purified form I HPV-l or 
HPV-2 DNA molecules and of JD (HPV 3) and JK (HPV 4) DNA 
molecules extracted from virions. 
I, HPV DNA from patients with EV. 
,. HPV DNA from patients with flat warts. 
Immunofluorescence Studies 
Use of specific antisera and/or conjugates against 4 types of 
HPV showed that viral antigen are detectable in the nuclei of 
the upper MaJpighi layer and in keratinizing cells. 
Antisera to J .D., E.D. and D .D. HPVs gave posit ive results 
with wart- like lesion sections from all 10 patients with EV (Fig. 
1) and 14 patients with flat wal'ts, when the examinations were 
repeated. Sixteen samples from patients with fla t warts were 
negative in t he direct IF method with anti HPV-l conjugate, 13 
and 19 samples were negative in the indirect IF method with 
anti-HPV-2 and anti-HPV-4 immune sera respectively. 
All samples from 15 patients wi th EV were negative with 
anti-HPV-l conjugate and anti-HPV-2 immune serum, whereas 
10 were positive with anti-HPV-3 immune sera and 5 with anti-
HPV -4 immune sera. The lesions of D .D. were positive for 
HPV -3 in the limbs, and for HPV -4 on the trunk. 
In this series we have not seen lesions infected simultaneously 
with both HPV -3 and HPV -4. 
It should be noted that no virus could be detected in most of 
the samples studied and positive results were obtained after 
examining several lesions of the same patient. 
The Clinical Picture 
T his was largely the same in EV induced by HPV-3 and in 
long-standin g flat warts (Fig. 2). The EV lesions were confined 
to the face a nd limbs in 4 cases, in 3 cases they appeared also 
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in other locations, in one they were widespread, and in 2 almost 
generalized (see Table I) . In 3 of 10 patients with long-standing 
warts they were also on the lower limbs, and exceptionally on 
the trunk, by far in most cases, however, they were limited to 
the face and hands. 
D ifferences were evident in case 3 (D.D.), in which both 
FIG 1. Indi rect immunofluorescence method . (pat.ient D.D.). Ver-
ruca plana-like lesion on the dorsum of the hand . Immune serum 
prepared from vir ions of patien t J .D. with H PV-3 induced EV (case 5). 
di lution I :80, and flu orescein- labe led rabb it antiserum t.o guinea pig y-
globu lin (red uced from x 700). Vira l particles mainly in nucle i of 
granu lar layer and partially in keratin laye r. Pattern characteristic of 
HPV-3. 
FIG 2. Case 3 (patient D.D.). Very numerous, somewhat elevated 
flat wa rts on the dorsa of the ha nds. 
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FIG 3. The same patien t. Red plaques on t he trunk induced by 
HPV-4. 
FIG 4. Case 5 (patient J.D.). Conflu en t pigmented plaques on t he 
leg induced by HPV -3. 
types of viruses were present, but each in different lesions: 
HPV -3 in wart-like ones (see Fig 2) and HPV -4 in red plaque 
(Fig. 3). The patient's aunt, who had HPV-4-induced EV, could 
have been a source of infection. In case 5 (J.D.) there were in 
addition to wart-like lesions a lso pigmented confluent plaques 
on the legs (Fig 4). 
In this patient we have found recently HPV-4 in new reddish 
and red-brownish plaques on the trunk. 
The disease ran a very chronic course in the 10 cases of fla t 
warts (mean duration > 4 yr) and was practically life- long in 
the EV cases. But in 5 of the EV cases no new lesions appeared 
during several years of follow-up and, similarly, 4 cases of flat 
warts remained inactive. The main difference was that in 5 
cases of long-lasting warts the lesions disappeared after various 
treatment, whereas EV cases were altogether refractory. 
Histology 
The 24 wart-like lesions of EV resembled exactly that of flat 
warts (Fig 5), with characteristic vacuolization of the cytoplasm 
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and pyknosis of nuclei in t he upper Malpighi and t he granular 
layers, and basket-like appearance of the horny layer. 
More marked vacuolar degeneration was seen in some, usu-
a lly very flat, warts in patient H.D. (Fig 6). 
The histology of the red plaques on the trunk in patients 
D.D. a nd J.D. showed very pronounced vacuolization of nuclei 
in the entire Malpighian and the granular layers, with promi-
nent nucleoli .and granules, (Fig 7). It was characteristic of 
FIG 5. Case I (patient H.D.). Histology of flat wart-type lesion on 
t he dorsum of t he hand induced by HPV -3 (H + E, reduced from x 200). 
Typical flat wart with hyperkeratosis and granulosis, a nd s ligh t vacu-
olization. 
FIG 6. The same case. Flatter and more pigmented wart-like lesion 
of long dUl'ation on the thigh due to HPV-3 (H+E, x 600) . Basket-wave 
like keratin . Pronounced vacuolar degeneration of the epidermis. 
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HPV -4 infection and was seen in the lesions of all our cases 
infected with HPV-4. 
Immunodiffusion Studies 
Specific anti-HPV-3 antibodies in low titer [2-4] were found 
in 4 of 8 EV cases induced by HPV -3, and in none of the 3 cases 
of long-standing flat warts so investigated. It is worth noting 
that the results were positive in H.D. and her daughter E.D., 
both with a stationary disease, and in her son W.D., in whom 
the warts did not reappear after having been removed. In her 
other daughter, D.D., in whom the disease was progressive, no 
specific HPV antibodies were detected. In patient J.G. only anti 
HPV-l antibodies were present. 
Control investigations on the presence and titers of other 
viral antibodies, viz., against morbilli and rubeola, showed no 
differences in relation to the normal population (anti-morbilli 
Ab in 100% of 13 EV patients and in 82.5% of age-matched 
normals, anti-rubeola Ab in 72.7% of EV patients and in 95.5% 
of age-matched normals). 
Also in 7 patients with long-standing warts the rubeola and 
morbilli antibody titers were as in the normal controls. 
Cell Mediated Immunity (CMI) 
The percentage of blast cells in PHA-stimulated lymphocyte 
culture was found to be diminished in most patients with EV 
and VP as compared with normals. In all groups studied there 
was a significant decrease in the mean percentage of E rosette 
forming lymphocytes. The number ofE rosettes was diminished 
in all patients with EV and long-standing VP. 
9 of 14 patients with EV were anergic to 100 /-tg of DNCB, 
whereas there was no anergy in normals. In VP, unresponsive-
ness to DNCB was found only in 3 of 10 patients, but in a larger 
number of patients than of controls a positive reaction could be 
induced only with the highest doses of DNCB (100/-tg). 
This points to depressed nonspecific CMI in both groups. 
FIG 7. Typical vacuolization of granular and prickle ce ll layers in a 
red plaque induced by HPV-4 (H+E. reduced from X 600) . 
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Significant differences between EV and VP were evident in 
DNCB sensitization test. 
Malignant Conversion 
This was found in 2 cases of EV, both due to HPV-3 and 
HPV -4. Both had red plaques on the trunk induced by HPV -4, 
and one of them also had confluent large pigmented plaques on 
the legs due to HPV -3, and both had markedly depressed CMI 
and were anergic to DNCB sensitization. No malignancies were 
observed in patients with EV presenting only the verruca-type 
of lesions or in patients with long-standing flat warts. 
Familial occurrence was noted in 7 cases of EV and 4 of long-
standing warts. 
Malignant conversion occurred in 1 nonfamilial and 1 familial 
case of EV but in no patient either with EV or long-lasting 
warts induced only by HPV -3. 
DISCUSSION 
The new types of HPV: HPV-3 and HPV-4, responsible for 
EV [18], are 2 distinct viruses. 
Both cRNA-DNA hybridization e~periments and IF studies 
have shown HPV -3 as associated with EV and flat warts. 
The differences between EV and verrucae planae stressed by 
some authors [9] are evident where HPV-4 is the causative 
agent. However, the cases induced by HPV -3 may so closely 
resemble long-standing flat warts that, when not familial, start-
ing in childhood , and presenting no pigmented plaques they 
may almost defy differentiation. The diagnosis is arbitrary even 
in familial cases since some predisposition to HPV infection is 
also a feature of long-standing warts. Only pigmented, con-
fluent, and irregular plaques accompanying wart-like lesions, 
which we have seen in only 1 EV case induced by HPV -3, point 
to EV, and are an important diagnostic criterion. 
Following up children born to a patient with HPV -3 induced 
EV we have seen progressively developing EV lesions which at 
the beginning had all the typical features of flat warts, a 
pronounced Koebner phenomenon included. In one child of a 
mother with HPV-3-induced EV the warts, due to the same 
virus, did not recur after removal and the child remained 
healthy. 
Thus, HPV-3-induced EV cases may be regressive, or abor-
tive, or nonprogressive, very much like protracted flat warts. 
The histologic picture also did not contribute to the diagnosis 
in cases with exclusively verruca plana-like lesions. 
In cases followed for several years some flattening of the 
wart-like lesions and their dissemination may be noted . But 
when they are exclusively of the verruca plana-type, no malig-
nant conversion is to be expected. Contrariwise, red, red-brown-
ish, hyper- or depigmented, pityriasis versicolor-like plaques 
have a distinct clinical and histologic picture, the latter de-
scribed in detail by Rueda and Rodriguez [9] as characteristic 
of EV. These clinical features are the hallmark of HPV-4 
induced EV and a forerunner of impending malignancy. 
Malignant conversion is, according to our experience, an 
invariable development in cases due to HPV-4, but does not 
occur in those due to HPV -3 alone. The simultaneous infection 
with both viruses: HPV -3 and HPV -4 seems to be responsible 
TABLE IV. eM! in EV and verrucae planae of long duration 
No. of cases Lymphocyte responHe to PHA (% blast) (mean ± SO) % E 1"O.'elles. m ean ± SD 
ONCB reaction 
Anergy Reaction to 100 /is 
Verrucae planae 
of long duration 
EV due to 
HPV 3 
EV due to 
HPV 4 
Normal 
10 
10 
4 
22 
50.4± 14 .2%" 
6/ 10" 
44.2± 17.8" 
8/ 10" 
40.2± 20.8" 
3/4" 
65.6± 4.9 
46.8± 14.0%" 
8/10" 
43.5± 12.5" 
9/ 10" 
55.9± ll.7" 
3/4" 
68.5± 5.3 
3/10 
(30%) 
6/ 10 
(60%) 
3/4 
(75%) 
o 
3/ 10 
(30%) 
1/ 10 
(10%) 
1/22 
(4.4 %) 
"The mean percent statistically significantly different from control / p < 0.005/, no differences between verrucae planae. ev due to HPV 3 and 
ev due to HPV 4. 
I. Number of patients with decrease below 2 SO from the mean of normal controls. 
March 1979 
for m alignant conversion In EV cases induced primarily by 
HPV-3. 
Since t here are clear differences in oncogenic potential be-
tween HPV -3 and HPV -4, identification of the type of infecting 
virus by the IF method is very important both for the diagnosis 
of EV a nd prognosis. 
The IF method was found useful for the detection of wart 
viruses if purified wart virus preparations were used [20,21]' 
Yabe a nd Sadaka ne [21] used purified virus antiserum prepared 
from pooled verrucae vulgares, and this may perhaps be t he 
explanation as to why their sera were more effective in dem-
onstrating HPV in warts a nd wart-like EV lesions t han are 
t hose prepared from viruses of pooled warts with predomina ntly 
t h e virus of pla ntar wart, which are commonly used for immu-
nologic studies of warts. 
In our work t he ant isera were prepared from viruses isolated 
fro m single patients infected with HPV -3 and HPV -4, and this 
made possible their differentiation [1 8]. 
When t he HPV-4 type is demonstrated in wart-like and / or 
plaque lesions, diagnosis of EV is practically confirmed and 
malignant transformation is very probable. 
Studies of the specific humoral immunity and nonspecific 
e MI a re of no significance for differentiation between EV and 
lo n g-standing warts. The specific humoral immunity seems to 
be somewhat depressed both in patients with HPV-3 induced 
EV a nd long-lasting warts, but our material is still not sufficient 
to evaluate its rol e. 
U sually not all the CMI tests show abnormalities, so that 
c u taneous sensitizat ion to DNCB seems to be the most reliable 
index. 
Study of nonspecific CMI may be of some importance for 
evaluating the cou rse of the disease and for the prognosis in 
cases of either EV or flat warts. CM! was normal in 2 nonpro-
gressing cases of EV a nd in the son of a patient with EV who 
remained healthy after the removal of wa rt-like lesions. It also 
was norma l in cases of flat warts with ·a tendency to involution. 
Our findings seem to provide an explanation why cases of EV 
differ in their clinical and histologic appearance, course, and 
expectancy of malignant conversion. The identification of the 
HPV type offers some possibility of predicting the course of the 
disease and potential malignancy. On the other hand , there are 
no reliable clinical, histologic, and immunologic criteria for 
differentiating between long-standing fl at warts and HPV-3-
induced EV cases. 
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Announcement 
At its fourth World Congress to be held at New Orleans October 1979, the International Society of 
Tropical Dermatology bestows its customary memorial medal and award for ~)Utstanding research 
presented in a paper on D ermatology or Dermatology-related ecology. InternatIOnal person~, please 
contact: chairman, Castellani-Reiss M emorial Medal Committee, Prof. Kasuke Ito M.D., HonJo-Izumo 
1-3604, Gifu City, Japan. 
Papers to be submitted by April 30, 1979. 
